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其总有机碳（TOC） 浓度为 0.74-1.49%，总氮（TN）的浓度为 0.09-0.17%， TOC、
TN 含量均未表现出较明显的趋势，原因可能是研究区域内沉积物粒径组成相似、
林地植被均为红树林。 










4. TOC、TN 之间有着极显著的正相关性，C 和 N 仍保持其组成比例。此外，
研究区域内有较高比例的易被降解或改造的多不饱和脂肪酸的分布。说明表层沉
积物中的有机质可能一部分是“新鲜”的，尚未经过细菌降解或浮游动物改造。 















酸共 32 种，浓度在 0.0-102.7 µg g-1干沉积物之间，包括饱和脂肪酸（占总脂肪
酸的 45.4-66.7%）、支链脂肪酸（2.3%-5.2%）单不饱和脂肪酸（18.7-33.3%）和
多不饱和脂肪酸（4.2-32.1%）。表层沉积物脂肪酸有着相似的组成特征，均为
为单峰型，主峰碳为 16:0（7.5-20.3%）。脂肪酸的CPI 值为 3.7-9.6，偶奇优势
明显，轻重碳链比L/H为 1.3-3.4，以轻链脂肪酸为主。表层沉积物总脂肪酸含量
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Investigating the distribution and sources of organic matter in 
surface sediment of Zhangjiang estuary mangrove wetland (China) 
using elemental, isotopic and fatty acid biomarkers 
Abstract 
Mangrove grow on the subtropical and tropical marine intertidal mudflat, which 
formed unique ecosystems between land and sea. They are complex environment 
which mix with fresh water and marine water, affected by river discharge and tide 
range. They have important roles in protection against shoreline erosion and function 
as a nature habitat for numerous animals and micro-organisms. Mangroves 
ecosystems are among the world’s most productive ecosystems. Litterfall from trees 
provide significant inputs of organic matter (OM) to mangrove sediments. Numerous 
other sources can also provide important OM inputs because of the ability of 
mangroves to accumulate and process suspended organic matter from the water 
column, including riverine or marine material, autochthonous production, and local 
water column phytoplankton production. Therefore, Mangroves ecosystems have 
potentially high impact on the tropical and subtropical coastal carbon budget. Like 
other ecosystems in the world, mangrove ecosystems have been increasingly 
threatened by human activity and climate change, synthesis of data sets can provide 
key information in the protection of these unique ecosystems. 
Due to the complex nature of organic matter in estuarine sediment, a variety of 
parameters (TOC, TN, δ13 C, δ15N, fatty acids) have been used to determine the 
sources of organic matter.They are essential component of every living cell with high 
structural diversity and high biological specificity. Numerous studies have use thses 
as indictors to investigate OM sources in sediments recently. Mangroves are common 
distributed in southeast of China, but only few data available for distribution and 
sources of OM in China mangrove wetlands and no study have been published 
concerning on FA biomarkers. Zhangjiang estuary (China) is a subtropical estuary 
which has the largest nature mangrove forest behind the Tropic of Cancer in China. In 
this study, we investigate the distribution of TOC, TN, δ13 C, δ15N and fatty acids in 
surface sediments of Zhangjiang estuary mangrove wetland and identify organic 














sources. Multivariate statistical techniques have been employed to extract sources 
information individually from complex assemblages. 
The grain size composition of the surface sediments in Zhangjiang estuary 
mangrove wetland was dominated clay+silt, mean 88.7 ± 1.3%, mainly mudflats. 
TOC concentration of 0.74-1.49%, TN concentration of 0.09-0.17%, C/N ratio of 8.22 
± 0.18, δ13C value of -21.6 to -25.5 ‰ and δ15N value of 4.7-7.8‰. From the C/N 
ratio, Carbon, Nitrogen isotopic analysis shows that the main source of organic matter 
in surface sediments and the sea for land-based sources. According to the classic 
formula for calculating carbon and nitrogen, then to be land-based and sea-based 
sources roughly the same proportion of input, sea-based sources contributed an 
average of 48.6%, terrestrial sources contributed an average of 51.4%. In the region 
near the river mouth, the contribution of terrestrial organic matter input is higher, 
while areas near the sea have a larger proportion of the sea-based sources input. 
A total of 32 FA compounds were identified and quantified by GC and GC-MS. 
Total FAs concentrations (ΣTFAs) range from 147.7 to 710.5 µg g-1 dry weight 
sediment and accounting for 12.6-82.0 mg g-1 of the total organic Carbon (TOC). 
Individual compounds, ratios and multivariate statistical methods were used to 
identify the sources and their spatial variations. Surface sediments in the region were 
rich in phytoplankton biomarkers. Relatively high levels of polyunsaturated FAs 
(PUFAs) were found in surface sediments (4.2-30.7% of TFAs), suggest high 
proportions of algae derived FAs. Bacterial FAs were significantly high in surface 
sediments (15.0-29.0%) whereas long chain FAs (LCFAs) that supposed to be 
terrestrial signals were low. But in combine with L/H (Σ (<C20)/Σ(≥C20)) ratios and 
previous study, terrestrial input has high contribution (>30%). Principal compound 
analysis (PCA) and Cluster analysis (CA) define separation/clusters of FAs derived 
from different organic matter (OM) sources, such as phytoplankton, bacterial and 
terrestrial signals. 
 
Keywords: mangrove; the Zhangjiang estuary; C/N ratio; stable isotopes; fatty acids







































































































































































































































图 1-1 红树林湿地有机质流动及食物网（参考自Kathiresan和Bingham[3]，2001） 
Fig.1-1 Organic matter flux and food wed in mangrove wetland (Modified from 
Kathiresan and Bingham[3]，2001) 





























往的 160 年间，蒲公英赛醇/总有机碳比值从 1936 年的 20 μg g−1增长到 1966 年
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